Effects of endomorphins on human umbilical vein endothelial cells under high glucose.
The endomorphin-1 (EM1) and endomorphin-2 (EM2) are endogenous opioid peptides, which modulate extensive bioactivities such as pain, cardiovascular responses, immunological responses and so on. The present study was undertaken to investigate the effects of EM1/EM2 on the primary cultured human umbilical vein endothelial cells (HUVECs) damaged by high glucose. PI AnnexinV-FITC detection was performed to evaluate the apoptosis rate. Levels of nitric oxide (NO) and nitric oxide synthase (NOS) activity were measured by the Griess reaction and the conversion of 3H-arginine to 3H-citrulline, respectively. Endothelin-1 (ET-1) was evaluated by the enzyme-linked immunosorbent assay (ELISA). Cell proliferation was determined by the MTT viability assay. mRNA expression of endothelial nitric oxide synthase (eNOS) and ET-1 were measured by real-time PCR. Our data showed that EM1/EM2 inhibited cell apoptosis. The high glucose induced increase in expression of NO, NOS and ET-1 were significantly attenuated by pretreatment with EM1/EM2 in a dose dependent manner. In addition, EM1/EM2 suppressed the mRNA eNOS and mRNA ET-1 expression in HUVECs under high glucose conditions. Naloxone, the nonselective opioid receptor antagonist, did not influence the mRNA eNOS expression when it was administrated on its own; but it could significantly antagonize the effects induced by EM1/EM2. Furthermore, in all assay systems, EM1 was more potent than EM2. The results suggest that EM1/EM2 have a beneficial effect in protecting against the endothelial dysfunction by high glucose in vitro, and these effects were mediated by the opioid receptors in HUVECs.